LECHNER
TUDASKOZPONT

National Report of Hungary

Istvan Galambos

EUPOS Council and Technical Meeting
October 30-31. 2019. Budapest, Hungary




National Reference station network

Report of
Hungary SKRV TREB
Szlovakia MUKA
ggllj)l’gj RISA Ukrajna
GKU4 DOPL VAS
and ALG MISC
Technical - NYL2
' HUVO A
Meeting o - U
~ SPRN GYRH - o
October Ausztra R awre| O e DEBR
30-31. BUTE Py
2019. OBWT ¢~ oy PAPA © mono PUSP
SZFV SZOL
ORAD

Budapest, FLDB o DUJVKSZM

Hungary 2apA ) TPOL SIOF ®  |KECS G Romdnia

BEDOC
GYUL
an PAKS OROS
Szlovénia CAKR e KAPO HALA
BALE S ARAD
SURO
BARC
BiEL ' SIKL _ . K GNSSnet.hu referenciaallomasok
, , SOMB Szerbia
Horvatorszag S GPS + GLO
: © oGPs+GLO+GAL
0 50 100 km
— © GPS + GLO + GAL + BDS

- Consists of 54 stations, 35 Hungarian + 19 foreign stations

- GYFC relocated within the city >> GYFH

- Another station will be moved In the near future

- Most stations GPS+GLO capable, except 5 stations near Budapest
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Central processing software:
GNSMART-1 (only GPS+GLO)
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o - Post processing data: RINEX 2.1
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- Real time data: max. RTCM 3.1
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Modernization of the stations started
and GNSMART-2 under testing
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- Four new Leica GR50 recelver + AR20 antenna installed
- But we need to modernize all stations!
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Approximately 81% - 82% over the years
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Stabil service for years, almost 100%
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- New servers + GNSMART-2

- Single base corrections from the Hungarian stations
- GPS+GLO+GAL+BDS from four stations

- GPS+GLO+GAL from BUTE
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About the test measurements

Goal of the test:

- RTK positioning with different satellite systems
(gaining experience about the Galileo and BeiDou navigation systems)
- To compare the results to the GPS system

- Tofind the benetits of the multi satellite systems .~ [
Real rover testin Penc 5N
at the roof the observatory

E? = R
M!\!!@ gm!m [ S

Using an old type of Leica rover and a newer type of SP80 rover
(only GPS)

(GPS+GLO+GAL+BDS)

Conditions were almost the same
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Hungary Date Sept. - Oct. 2019
P E N 2/ FUZ E Location satellite Geodetic Observatory, Penc
Spectra Precision 80 Measurement Continuous single base RTK for about 4-7 hours

S 5 MSM4: GPS+GLO+GAL from BUTE:

S 24 Correction type MSM4: only GPS MSM4: GPS+GLO+GAL+BDS from
]7{ 7 JASZ PEN2, JASZ, TATA
Between: 0° - 30°

o M O N O n Elevation mask Basically: 30° (Depends on the constellation
and the positioning quality)
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) GPS + GLO + GAL + BDS - PEN2, JASZ, TATA
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GNSS test measurements

From station PENZ2 (base distance: 24 m)

|
Leica GX 1230+ test from 24 m base distance SP80 test from 24 m base distance
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Perfect horizontal and vertical solution by Leica

Without GLO
smoother height
result

Fix quality only with BDS
Fix quality only with GLO

UTC Time [hmmss)

Fix solution with BDS after 510 sec. (HDOP: 4.2)
GAL(5) SVs but only 3 SVs in used

GLO(7) SVs but no fix

GLO(7)+GAL(3) SVs, GAL helped but the precision not good
Perfect with GPS(8)+GLO(4)+GAL(2)+BDS(4) SVs
Perfect without GPS but later float

Elev.:20 ° less SV and worse precision (mainly dH)
Without GLO is getting better

Elev.:30 ° GAL(2)+GLO(4) SVs HDOP:3.3 only DGPS
10 Elev.:20 ° float with GAL(2)+GLO(5) SVS

11. Elev.:10 ° fix with GAL(3)+GLO(7) SVs, HDOP: 1.6
12. GLO(6) SVs fix

©CooNOoOOhWNE



Nationa GNSS test measurements

Report of
Hungary

From station BUTE (base distance: 38 km)
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P The rover did not use the GAL correction alone
- - J) . .
- Height component (purple colour) sometimes ,poorer Not acceptable dH With GAL+GLO fix after 255 sec.but later float

result Using less SVs (elev.: 30 °) no fix but good result

Elev.: 0 ® again mostly fix result but height component not precise
With only GLO dH getting better

After reinitialisation no fix with GLO

Even if GAL added [GLO(6)+GAL(2) SVs]

Only with GPS fix after 10 sec.

With GLO no fix

10 Added GAL fix after 40 min.

Fix quality only with GLO
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GNSS test measurements

Another day from station BUTE (base distance
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Leica GX 1230+ test from 38 km base distance
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Age of correction, quality of the measurement, number of satellites
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1. With GPS+GLO+GAL perfect solution

Horizontal components are good

2. Using GPS+GAL show similar solution

Height component sometimes ,,weaker”

ICa

th GPS(4) SVs by Le

- Or if 1t fix the performance worse

IX position wi

- Without GAL no f

- Than with GPS(4)+GAL(2) SVs by SP80, GAL helped
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Leica GX 1230+ test from 57 km base distance
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GNSS test measurements

UTC Time [hmmss]

Horizontal components are good
Height component sometimes ,weaker”
but the base-rover distance is too long

From station JASZ (base distance: 57 km)

1. GAL . .
from BUTE SP80 test from 38 km (for a short time) and 57 km base distance
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- Quick initialisation (10 sec.) with GAL from BUTE
- Fix quality with GAL and BDS from JASZ

UTC Time [hmmss]

From BUTE with GAL fix after 10 sec.

From JASZ with GAL hold the fix status

Turning off the receiver then reinitialisation again fix after 550 sec.
With BDS fix after 210 sec.

But with GLO only DGPS and float quality

Only with GAL fix position (after 90 sec.) and acceptable performance
but end of the period float with 5 SVs

Adding GLO(5) SVs no fix

With GAL(4)+GLO(4)+BDS86) SVs fix again after 10 sec.

Without BDS float again
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GNSS test measurements

vccweet

| From station JASZ and TATA (base distance: 57 km and 73 km)

|
Leica GX 1230+ test from 57 km and 73 km base distances SP80 test from 57 km and 73 km base distances
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The results are acceptable at such base distances by Leica

Fix quality with GAL+BDS

With GLO+GAL+BDS was no change
With GAL+BDS got better

1. Using GPS+GLO+GAL+BDS fix after 180 sec., dH is not perfect
2. Later became float with only GPS(4) SVs

3. Elev.: 10 °, 23 SVs, fix after 20 min.

4. Elev.: 30 °, only with GPS the performance remained the same
5.

6.
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Some conclusion about my tests

RTK fix solution had been gained with all Satellite Navigation System
separately
Galileo Is able to support the positioning when It Is needed

Basically GPS had shorter initialisaton time and still the strongest system

Of course for a general ,judgement”, much more tests should be done!
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Thank you for your attention!



